Introduction: Urinary tract infections are a daily concern in pediatric nephrology with long-term risks for high blood pressure and renal failure. The purpose of this study was to determine the contribution of a urine dipstick (UD) to the diagnosis of urinary infections among children at the CNHU-HKM and the Lagoon Mother and Child University Teaching Hospital (CHU-MEL) of Cotonou. Patients and Methods: This study is a cohort, descriptive and analytical study focused on children with suspected urinary infections in the pediatric units of the CNHU-HKM and CHU-MEL of Cotonou from March 25 to August 25, 2015. Results: Two hundred and four children out of a total of 5125 admitted children (4%) presented with at least one clinical sign of a urinary tract infection. Children under 36 months of age were predominant (41%). The main clinical signs of urinary infections were fever (60.8%) and urinary disorders (38.2%). The urinary dipstick test was positive in 145 children (71.2%). A urinary tract infection was confirmed by urine culture in 38 children (18.6%). In cases with leucocyturia-and nitrituria-positive urine dipstick tests, the sensitivity was estimated to be 13.2%, and the specificity was 95.2%, with a negative predictive value (NPV) of 82.8%. Only when the leucocyturia test was positive, the sensitivity was 76.3%, and the specificity was 31.9%. When the leucocyturia test was negative, the specificity was estimated to be 94%, and the sensitivity was 83% in the nitrituria-positive cases and 15.8% in the nitrituria-negative cases. The main isolated pathogens were Escherichia coli (n = 21) and Klebsiella pneumoniae (n = 14). Conclusion: In our environment, a negative leucocyturia test may help exclude urinary tract infections in most cases.
Introduction
Urinary infections play an important role in renal pathology due to their frequencies among both genders and all ages [1] . Urinary infections are of particular importance during childhood, because they are responsible for considerable morbidity during the acute phase of the disease and may cause high blood pressure or renal failure in the long term. Cytobacteriological examination of urine (CBEU) is the reference test for the diagnosis of urinary tract infections and helps isolate the pathogen and test its sensitivity to antibiotics [2] . However, this test is relatively expensive in our environment, and the result is not immediately available, which impedes the ability to make a quick decision regarding care. A urine dipstick test provides guidance for urinary tract infections [3] [4] by testing for the presence of leukocytes or nitrites in the urine, which helps recommend probabilistic antibiotic therapy based on the local bacterial ecology, especially when there is a fear of pyelonephritis of unknown severity. The aim of this study was to determine the urinary dipstick's contribution to the diagnosis of urinary tract infections among children in the pediatric units of two university teaching hospitals located in the city of Cotonou.
Materials and Methods
This study was a cross-sectional, descriptive and analytical study conducted from March 25 to August 25, 2015 (i.e., over a five-month period). The study was conducted in the pediatric units of the National University Teaching Hospital (CNHU) and Lagoon Mother and Child University Teaching Hospital (CHU-MEL) of Cotonou. Each hospital received an average of 5000 children per year. The study focused on children aged one month to 15 years attended for medical examinations in these health centers. This study involved children presenting with signs suggestive of a urinary tract infection, including unexplained or persistent fever (lasting more than 5 days), urinary disorders (dysuria, acute urine retention, weak urine stream, pyuria, or pollakiuria) or gastrointestinal disorders (abdominal pains or vomiting). A child may show persistent fever associated with urinary or gastrointestinal disorder. The sampling was systematic and consecutive. All eligible patients were subjected to both a urinary dipstick test and cytobacteriological examination of freshly issued urine that had remained in the bladder for at least two hours. Samples were collected with aseptic techniques in either the middle of the urine stream among older children or by laying a urine bag left in place for no more than 30 minutes in the youngest children. Two urine samples were successively collected: one for the urine dipstick test and the second for the cytobacteriological examination of urine. The urine dipstick trademark was the The second urine sample was immediately transported to the laboratory for the cytobacteriological urine examination. The cytobacteriological urine examination was considered positive when the leucocyturia was higher than 10 4 per mL and when the bacteriuria complied with the recommendations of the French Society of Microbiology [5] . Pathogens were isolated by culture and their sensitivity to antibiotics determined. The study variables were demographic variables (age and gender), warning signs of a urinary tract infection, variables for a biological diagnosis of a urinary tract infection (urine dipstick, leucocyturia, or nitrituria), variables for a positive diagnosis of a urinary tract infection (cytobacteriological examination of urine) and the bacterial sensitivity test to antibiotics results. The collected data were recorded and processed using the Epi Info software version 7.1.1.7. The performance of the urine test with the dipstick compared to the standard cytobacteriological examination of urine was assessed based on the sensitivity, specificity and negative and positive predictive values of the urine dipstick parameters. The positive predictive value (PPV) was defined as the ratio of valid results to the test's positive results. The negative predictive value (NPV) was the ratio of valid results to all negative results. The sensitivity was the ratio of the total patients that the test was likely to detect in the collectivity, and the specificity was considered the ratio of healthy subjects confirmed as such by the test's negative result. Informed and written consent was obtained from the parents before any children were included.
Results

Epidemiological Aspects
Frequency
During the study, 204 children presented with one or more signs suggestive of a urinary tract infection out of the total 5125 children admitted during the study period in the two hospitals, for a frequency of 4%.
Age and Gender
Among those 204 children, 85 were under 3 years of age (41.6%), and 106 were males (52%) versus 98 females (48%) for a gender ratio (M/F) of 1.08. The distribution based on the age groups and genders of the children is shown in Table   1 .
Clinical Aspects
The clinical signs suggestive of a urinary tract infection were fever (124/204, 60.8%), 
Biological Diagnosis of Urinary Tract Infections
The urine dipstick test was positive in 145 out of the 204 involved children (71.2%).
A urinary tract infection was confirmed by cytobacteriological examination of urine in 38 out of the 204 included children (18.6%). The distribution based on the age groups and genders of the children with confirmed urinary tract infections is indicated in Table 2 (page 4).
Comparison of the Urine Dipstick Test Results with the Cytobacteriological Examination of Urine
The cytobacteriological examination of urine (CBEU) confirmed infections in 23 children with positive leucocyturia. Nine children with negative leucocyturia and/or nitrituria tests had a urinary tract infection confirmed by CBEU as indicated in Table 3 (page 5) .
Additionally, all nine children with urinary tract infections with a negative urine dipstick test were under 36 months of age. The signs that made us suspect a urinary tract infection in those nine children were an unexplained fever and 
Performance of the Urine Dipstick Test Compared to the Cytobacteriological Examination of Urine
In cases with positive leucocyturia and nitrituria urine dipstick tests, the sensitivity was 13.2% and the specificity 95.2%, with an NPV of 82.8%. When only leucocyturia tested positive using the urine dipstick, the sensitivity was estimated to be 76.3% and the specificity was only 31.9%. However, when the leucocyturia test was negative, the specificity was estimated to be 94% and the sensitivity was estimated to be 83% in cases with a positive nitrituria test and 15.8% in cases with a negative nitrituria test. The comparison of the performance results obtained with the urine dipstick test and the cytobacteriological examination of urine is summarized in Table 4 (page 5).
Causal Pathogens and Bacterial Sensitivity Test to Antibiotics
The main pathogens isolated by culture were Escherichia coli (n = 21), Klebsiella pneumoniae (n = 14), Morganella morganii (n = 1), Pseudomonas aeruginosa (n = 1), and coagulase-negative Staphylococcus (n = 1). The antibiotics most active on Escherichia coli were Fosfomycin (18/21), Netilmycin (16/21) and Imipenem (15/21). The two antibiotics most active on Klebsiella pneumoniae were Fosfomycin (14/21) and Imipenem (13/21). The findings of the combined bacterial sensitivity tests to antibiotics for those two pathogens indicated that they were more sensitive to Fosfomycin, Imipenem and Netilmycin. 
Discussion
This cross-sectional study highlighted the contribution of the urine dipstick test to the diagnosis of urinary tract infections in children by demonstrating that negative leucocyturia could help eliminate a urinary tract infection in our environment. Moreover, the test allowed the identification of the causal pathogens based on the bacterial sensitivity to antibiotics. However, a limitation remains regarding the small sample size.
Sociodemographic Aspects
In this study, the frequency of urinary tract infections was 18.6% in a sample of children who presented signs suggestive of the disease. Another African author from the same sub-region who used the same patient selection method and study protocol found a similar frequency (18.7%) in 2009 [6] . In contrast, case control studies focused on longer durations resulted in much lower frequencies (7.5% in France [7] and 1.3% in Marrakech [8] ). Therefore, the frequency of urinary tract infections seems to vary according to the number of children involved in the study, the method and the study duration [8] [9] .
In this study, we noted a gender ratio of 1 for the children with urinary tract infections. Two other authors showed a clear female predominance in their studies [8] [10] . The predominance of urinary tract infections among the female gender may be due to the proximity of the terminal digestive tract, whereas the male reproductive system is associated with a short urethra [2] . Urinary tract infection is a disease that can occur at any age as demonstrated in this study, although another author reported that the disease was predominant in children under 36 months of age [6] . During that timeframe, the prevalence may correspond to the period of detection of the manifestations of urinary tract abnormalities [9] [11] [12] . Furthermore, similar to any infectious pediatric disease, the immaturity of the immune system may explain the major susceptibility of this age group [6] .
Performance of the Urine Dipstick Test and Its Consistency with the CBEU
Urine dipstick tests are rapid tests based on the detection of leukocyte esterase activity, especially neutrophils, and nitrites, which indicate the presence of enterobacteria that are likely to reduce nitrates [2] [13] . The systematic use of this test is of interest in cases of suspicion of urinary tract infections when there are suggestive signs or in infants with fever without other clinical anomalies [7] .
Cytobacteriological examination of urine (CBEU) confirmed a urinary tract infection in 60.5% of cases when the test was positive for only leucocyturia, with sensitivity estimated at 76.3% and specificity at 31.9%. Similar results were found
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by two other authors [7] [14] . However, when the leucocyturia result was negative, the specificity was relatively high (94%). The few negative results were observed when the number of leukocytes was low (below 15 leukocytes/mL) [8] [15]. When only nitrituria was positive, the CBEU was positive in only one child with a specificity estimated at 94% and sensitivity at 83%. This result was in agreement with the findings of Bensman, who observed that the urine dipstick test had a high specificity (above 90%) but a fairly low sensitivity (from 16%) [14] . The low sensitivity may occur because some causal pathogens (Staphylococcus spp.
and Pseudomonas spp.) do not reduce nitrates into nitrites or because urine may remain in the bladder for a sufficient time for the reduction to occur [7] . Nine children under 36 months of age had a urinary tract infection confirmed by CBEU but negative leucocyturia and nitrituria tests with the urine dipstick test. Boucharaoui et al. [8] obtained a similar result due to the young ages of the children, who had a small bladder with closer emptying; according to these authors, another issue may have been poor storage of the urine dipstick. The authors concluded that negative leucocyturia and nitrituria tests did not exclude a urinary tract infection in infants. Other authors specified that the urine dipstick test had an insufficient NPV in any young infant with a fever under three months of age and that cytobacteriological examination of the urine was necessary to assess the presence of urinary functional signs [16] [17] . In practice, the urine dipstick test may help the clinician not as a diagnostic test but instead as a rapid and simple screening tool to be interpreted depending on the clinic [13] .
Isolated Pathogens
Escherichia coli was the most commonly isolated pathogen in this study [3] [8]
[16], because its virulence confers a capacity to adhere to the urethra [16] . Next was Klebsiella pneumoniae, which was detected in 14 cases (36.8%) in this study and with prevalence rates of 25%, 14% and 29% in studies conducted by other authors [1] [6] [8] . Pseudomonas aeruginosa was isolated once, and ultrasound of the urinary tract detected a malformation in this case, especially in the posterior urethra valve. This environmental pathogen is often identified in children with malformations of the urinary tract, children bearing a vesical probe, or children on an antibiotic [6] . Regardless of the isolated pathogen, the bacterial sensitivity test to antibiotics should be evaluated to adapt the treatment and evaluate bacterial resistance [1] . The bacterial sensitivity tests to antibiotics performed in this study indicated that the pathogens were sensitive to third generation cephalosporins (ceftriaxone and cefotaxime) and aminoglycosides (gentamicin and netilmycin), which was similar to reports by other authors [2] [8] [16] . However, the most important resistance observed was to amoxicillin and cotrimoxazole in this study, which was also similar to other studies [8] [18] [19] . The increased prevalence of resistance of Escherichia coli to amoxicillin and cotrimoxazole in urinary tract infections is constant and has been reported by the same authors. The irrational use of those antibiotics would have consequences for that observation.
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Conclusion
Based on the findings of this study, a urine dipstick test may be considered a diagnostic guidance test for urinary tract infections. The CBEU was positive in more than 60% (n = 25) of cases when the leucocyturia test was positive. Therefore, a positive leucocyturia result does not indicate a urinary tract infection without CBEU.
However, when the leucocyturia test was negative, the specificity of the urine dipstick test was estimated to be 94%. In our environment, a negative leucocyturia test may help exclude a urinary tract infection in most cases. Moreover, the pathogens most commonly involved in urinary tract infections were Escherichia coli and Klebsiella pneumoniae, which were both sensitive to third-generation cephalosporins and aminoglycosides. When faced with a suspicion of pyelonephritis with a positive leucocyturia urine dipstick test, antibiotic therapy with third generation cephalosporin combined with an aminoglycoside may be starting while awaiting the CBEU results.
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